Population kinetic study on the origin of guinea pig monocyte heterogeneity.
Population kinetic studies were performed on guinea pig peripheral blood monocyte fractions isolated by counter-flow centrifugation elutriation following a single in vivo pulse of tritiated thymidine. Labeled large monocytes (volume 317 micron3; relative distribution 49%; circulating half-life 5.7 hr; and production rate 17,000 cells/ml blood/hr) accumulated in the circulation more rapidly, had a faster turnover time, and were produced in greater numbers than small monocytes (volume 283 micron3; relative distribution 34%; circulating half-life 10.8 hr; and production rate of 6100 cells/ml blood/hr). The kinetic data do not support a maturational sequence of small into large monocytes. Intermediate monocytes (volume 300 micron3; relative distribution 11%; circulating half-life 18.2 hr) and very large monocytes (volume 354 micron3; relative distribution 6%; circulating half-life 36.5 hr) had production rates, respectively, of only 1200 and 320 cells/ml blood/hr. Maxima in the labeling index curve for small and large monocytes suggested a generation time of 24 hr while grain count analysis revealed that these two cell fractions were derived from a precursor population with similar numbers of reductive divisions. Grain count analysis of intermediate and very large monocytes revealed that these cells differed from both small and large monocytes. Our data support the concept that monocyte subsets exist in guinea pig peripheral blood with different kinetics of production and survival.